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The critical heat fluxes (CHFs) in subcooled flow 
boiling for the tube length of 1 00 and 150 mm with 9 mm 
inner diameter (ID) were measured for the wide ranges of 
flow velocities, u, ( 4 to 13 .3 m/s) and inlet subcoolings, 
LJ.Tsub,im (11 to 151 K) at the pressure of 800 kPa 1l. It was 
found that the CHFs versus the LJ.Tsub,in at each flow velocity 
were divided into first, second and third groups for low, 
intermediate and high LJ.Tsub,im which were similar to the 
cases of the tube length of 50 mm. The CHFs at the same 
experimental conditions become smaller with an increase in 
the tube length for the tested range. 
Influence of tube length on CHF 
Figure I shows the influence of the tube length on the 
CHF against the LJ.T,ub.in of 11 0 K. The qc,:sub for the heated 
length of 50, 100 and 150 mm with the inner diameter of 9 
mm were shown versus the ratio of the heated length to the 
inner diameter, Lid, with the flow velocity as a parameter. 
The qcr.sub on the graph becomes linearly lower with an 
increase in the Ll d for the flow velocity ranging from 4 to 
13.3 m/s at a fixed inlet subcooling. The ratio of the CHF for 
L=l 00 and 150 mm to the CHF for L=50 mm seems to be 
almost represented by the curve of B(Lid)" . The values of B 
and n kept almost constant, 1.409 and -0.2, respectively, in 
the LJ.T,ub,in range higher than 80K, although they became 
larger and smaller with a decrease in the LJ.T,"b· '": they were 
1.5998 and -0.2731 at the LJ.T,ub,in of 50 K and 1.458 and -
0.2209 at the LJ.T\ub,in of70 K, respectively. 
Flow boiling CHF correlation 
The correlations for the second and third groups are 
derived to make good agreement with the experimental data 
for the heated lengths of 50, 100 and 150mm. 
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where the test tube inner diameter, d, is in (m) and A(u) and 
f(L) are as follows. 
A(u) = 0.358+0.230exp(- 0.218u) (5),f(L) = B(L Y (6) 
d 
where B = 4.29.t1 T.,:~· ~~2 (7), n = 0.161/n .t1 Tsub,in -0.9 (8) 
(The third group) 
74 
qcr,sub = f( L)[( 3 (u) .iJ.Ts::~n 
where K 3 (u) = 2.65 x 10 5 + 4.58 x 10 4 u 0· 92 
B = 1.41 (11), n = - 0.2 
(9) 
(10) 
(12) 
B and n values are determined based on the CHF data for 
L=50, 100 and 150 mm with the inner diameter of9 mm. 
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Fig. 1 qcr,suh vs. Lid at LJ.T\.,h,in of 110 K with the flow 
velocities of 4, 6.9, 9.9 and 13.3 m/s . 
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Fig. 2 qcr .. \uh vs. L1T1.ub,in for a heated length of 100 mm with an 
inner diameter of 9 mm at a pressure of 800 kPa. 
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Fig. 3 qcr.sub vs. L1Tmb,in for a heated length of 150 mm with an 
inner diameter of 9 mm at a pressure of 800 kPa. 
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